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(54) TEST PIECE PROCESSING METHOD, 

APPARATUS THEREFOR, AND METHOD FOR 
MANUFACTURE OF MAGNETIC HEAD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a test piece 
processing method, apparatus and manufacturing method 
for magnetic head without such a post processing as 
removal of corrosion products only by corrosion 
treatment residual chroline component by plasma 
process. 

SOLUTION: Laminated layers are formed by a seed layer 
of NiFe alloy, an upper magnetic pole of NiFe alloy 
connected with the seed layer, a gap layer of an oxide 
layer adhered to the seed layer, and a seed layer of 
NiFe alloy adhered to the gap layer. The seed layer is 
etched by means of plasma process using gas including 
chroline with the upper magnetic pole as a mask. 
Residual chlorine component is removed by plasma 
tail-end process using plasma including H20 or methanol. 
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u H4{c^-7x-7^ai^g2oot»jtw*^-r. 

[0 03 4] H3«Cfet,ir. x.vrisifs&wsmivs.. 
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ASP 13. jt£SFJuem4. R3?=J^^ (ffl*fcn 3M 
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kHz. 2 0 0W)*ig^n5, 7VXU^«0.l-2Pa 
!£g©<SJ££&5. 

[0 03 5]I4(Ctel^. 7'5X-?\$mM%iWL2 0 

«. e^-a-^* 1 or«iRS$nsf^s^5 1 . tm 

^52, jfiffl^i»A»5 3. R^f^Si55 4. i$g=» 
•f;Km«13MHz. 2 KW) 5 541^.. is£f4-£j 

5 2tc«. mkw®)5 8> m?ur&m-?ztemtt>i&i± 

ht\X'&mm2tiZ. i*f4£5 2tt. 5 0-20 

0'C6csiE|-c^-&J:^{cftot:te0. 1**4* 2 o 0 *Cfe( 
T©M*lA>saK:iS:5ret£. tfxttH, O.CH s 
OH. NH, m<Oi37,^^K. MBET-C. Jfttlifc* 

(CflH'-S. #*E*jttfgi!Lg©«£. 50~200Pa 

[003 6) ^> 5 'J > ■& lH*fS«K77 X-v* 

1 z O, x-y^>7'Bf(D-77^ft)F4 (N i F e) <fc<Dji 
!Rtb« (0 .2-1 .0) &C*tU iB^T'vXv-Ctt 

(1 .0-10.0) Asff^tiS. Ctx«. i*f4{CA«-r 
^^^•>x^jV=P-*S5 0 0V-3KV<i:W<, x»y^ 
>^Ufcl»ftl44>. v^^lvt^fc^jMtRW. ^a^ccx 
•j * > ^ b X C £ -5 tc Hb V * S . 

[0 03 7] iSSa^'^XvcOti^i. @3K^Wc«t 
S^iS^g7"7Xv*f^5fc«)©iS)iI^i(Ei« 

AS^-r* ^*>©x*^¥-*3> h p-^t^-SJ; 5 
{Cft-,-Cl>£. ^^X^AWx^^-^rS 0 — 5 0 0 

mitBC 1 , i373h*. NiFe^xvf©itBa 

[0 0 3 8] K^i6^g2t* > 
OJftSX'f-^a^ (E^SBS) ia-KO-^13, 
t>p- Kay i-^4 <b©rBir«iIir^l*f4'&}^-r^ 
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[0 03 9] T>P- \FV-?>7mA:fre><Z>l8M*W&Lm 
[0 04 0] i?*>y«JHg«l#. 

* 9 * > ^n^g i <oM,mmw-m %t 

iissg i xmm 3 *x a 9 > ?%mgm. i tcaa 20 

ma»g2 o©i*f4f^a#Hmisasrif*w?4*^^ 

SilS 1 #Kf4*«EETr 79 L. r^af s 

•S. K?4ftl 2(c« < KI4*il<lSfc«^fi^gBJfit 30 

[0 04 2] EI5CtJjVf <fc5fC. x- ? 5=->y«ia^g 
1 . 7 , 7Xv»g@2 0 fcJ;^a-^7 £©fiSj 
tct2Kft»jg8B. Ttt*>%*ffi8BS*B2. *SU8jg 

J&MMVtfv h (Hmttf) **©«t»«efrr** 

[0043] k«c. Kt4t t^-c^m^ v K©ras*m» 

[0044]i6«. IBM*- v YOWSmtiW&ffrr. 40 
last's 9 K 3 1 «. Sii^ 9 F 3 2 fc<fcO'W£^ ? K 3 
3A>6A<9. W&^v F3 2tt. ±Si5E&®3 4. n-OV 
3 5 *s&V±&f-Jl> K 3 8 ?fe{M.. ? F3 3 « 

GMR • 9 F 3 7 . TSIS&&3 8 . T^f-fr F 

3 9 . -kSGHS 3 4 . 3 8 U*X<D <£ 5 «C 

LTHifPi* ft*, ffi. 0 6 K^EP-C^ -r X * * 5 -f F# 

[0 04 5] *Xgg|*. F e N i £%t*£&m (A 1 * 

felT. F eN i ££*>6fcSS*4>&< 50 
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££triKH Hx 1 * > ?$2MS 1 1 (Cfc^-ca&StfX . 
MAHKUR^dtr #X^tC <fc ^/viciOx-; 

[0 04 6] 07lt, HJf U^* Hxv?->y«CcJ;-2>± 
SlilSBiSO^f -^^t, i**4«. 0.5~1 .Om 
mJl<D±a57* hU^h (PR) H4 1. 1000- 

4 0 00AJ?©SiO 2 feK W:yX>3*-CJtS4»- F 
7^i»14 2 (SriiS i Os @£/iiVf. ) 2~6^m 
JWFSP? * h U^X t-J14 3> 1 000-3000A 
JI<DN i F e£3rCf££^- FH4 4 (0rttTt6N i 
F eJiiL.TScr. > #>£&£faJlJg4 0 £*SfiX-r£. 

[0 04 7] PRJI4 1 ^<DS5?lc*m^ v**-r«*- 
>©^RK«r?f^« (SI). 

[0048] SiO: 142©x 9 ^*tf 

5 (S2) . C©JS^©X9^>^*I«. ^^.«0.4 

[0049] PRJlt*. ^^.5*4 MmiLr^O. tft 
?rSBJ.9?->^a*tf^ (S3) . CWCi^tU 

s>x haissx9^^ 9*7 u-A^^-r-s. -r^fe 

*iS^*^tf*'X^=irfflt,^ ^X-^ffiiCfcOmfU 
5*ff^rS. ^LT, ggj#©ISgP(C^-FJ14 4*S 
ffi$-t*-5. C©gHi£©JgMfr60'CCfte<DN i F eSttll 

fcKAKiffl^JS-*' (S4) . c<Dm^<om-ki&m\tH2 
too50] mmm<Dm.®it<.m&i'tci'-~ f@4 4<c« 

9 9 1 >^.^tti5*. SStC^f.fe^K. 7'^XvCD^ 

5fe?r x 9 ^ > y sas^g 1 tc^» b ^ y v ^ 7 t ^< 2 

lJC-CBXDffiU 9{CjMo-C. W^.«S i FCO 

gat? 4 yzftyeicxmtULxtf'). ?ut>%. 

> £{cjff <fe5i, SiF U ^ ^<gTf 

cousin*. xs^mKN, &m 

[0052] L*^m«C. K^TtJCN i F e 9 

«N i F 9*@4 6&0J£Lfc04*»nr. ) . 
F^4 4 igSKly-C±gPSSS*J&fiRT4. 
[0053]I8«. H5C^-F)B4 4. *>9^'J14 

7. ^-;bF®4 8<DSiSflpx^rffi ; &^-r. iastt^ ^ 

- FJ1«C^- KNiFel. ft? 7'dtC*> 9 7*A 1 
, Os ®. F@tCTt6N i F e U— FJl^fi&ffll/ 

[0 054]I(Cfet,>t 1 NiFe^*>6lSSf-K 
^4 4*iJ:ychtCg^lfcN i F e^A^fiSS±SP 
JKS5 0i. i^-FH4 4CCSB^-rS^[t^6s£S*' 
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t-^B47i, *5j:e>'=P^^^®4 7tC!g#r^N i 

[0055] ^-KJ144^ i:gftggffi®&ri<tfc 
& 0 v7l47« t T;l^^4>L<«S i 0 2 /T 

a o & £©iWk«r»SRS ft£„ 

[0 05 6] KJBJflaHWOC rtSfteN i F e 

zxxzmttL. Vvx-vx-vrisymx^'ii*} <s 

6) . C<D»*, ±8Bffiffi5 0*^X*teL/c5'-KJI 10 

L/cx 9 * > J: W«a**SK»0|»*CD/ca> 

H 2 0**W*-^*-/-JV**0*X^XvfcJ:4^ 
^Xvajfiacci^-cWAJfflSrJW (S7) . 
[0 05 7] +>-^I4 7*i7;Ht(D»^ BC 1 

8) o C(DJ©£, ±35ffiS5 0£^*£&Cb/c*>*7' 
J14 7<DfiiSx?^>y&fT5C<LfrCfc&. *>?:/Jl 
4 7#Si0 2 <DW>£, 77i^t77X7i^> 

yani*tf5. 20 

[0 05 8] -eo?^ «Bbfcx^^>y4«P»*5J:V 

$to^^^Xvec<fc&^7Xvajaffl«rff ^r|»A«i 
«*JW (S9) 9 

[0 0 5 9] i/-;i>F«4 8*tt*#xx«:J: 

^^7X71-; ^>^flaX&C<fcO h 'J 5>y£?T 5 (S 
10) o C<Di8£\ ±MS5 0^^(CUc^ 

yccJzO . ±fffig&5 0 iBI-WrB»«CCUte*|IIIfiB» 
4 9 Wfrmr* C ttt-Cff 2>o 30 
[0060]^fl SSO/ci^>y»fe<ttf 
Ha*3R«»©l»56©fc«>. H 2 O^^^^^^y-JV 
*f£istf* ?'*7 XvK & X-7'&$m*:'rt r> rEfrft 
(sn). 

[006 1 ] #X:/7Xvte££x??->y£/M (^1 

[0 06 2] #X^7X-eti«riELfcJ:5»CfflR^fX« 
WcfcBCLs . Ar. 0 2 <0'PU< th im&ZMZ 40 

[0 06 3] #X:/^Xv&c<fc&x?^>^Ski:2 0 

[0 0 6 4] N i F e^&c£&JlJ^<DH£LT«:, 
(A) 7*'H/^HB. (B) 7^5t (Al 
s 0 3 ) JB. (C) WUtisV*>m. (D) Cul, 

(E) Ta»©4>&< »*jiwu iaasccfcc* 

[0 06 5] ffri3Sfi«. A 1 2 0, /T i CS*g-C£> 50 
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[0 06 6] 5 0 ttP RIB/ A 1 2 O s XteS 

i 0 2 JB/N i Fe64*e»ft4^ KH**h**l 1 
^m/0 ,5~ 1 .0 /Ltm/2-4 um&Cjfcj&U Alt 
0 3 tttt*#X3R. Si0 2 «7 ^SRrtfX*. NiFe 
&§Lfrt>U2>is- KJBtttt«/TiI/=f>*fX3R*»6tti 

T#£ 0 CC-CiBffiSi^l- 1 OmA/cm 3 -eU 
TiSSSteO .1-1 mA/on 2 ( -Y * >£&fn^tf£fl5 

[0 06 7 ] H8K::blr>T* N i F elS*Xy^>^-r 

©ft <»lRtt> «A*<Rii4. ttawja(*©*f**r 

£tt<Dx?*->y*?T5. cn^^tAh O3 + 
2BC 1 5 —A 1 C I 3 +B 2 O s ±«c*K A I C 

i 3 . b 2 o 3 ±bttm&*p-cnm£-c&2>tc#> % x? 
?>tf&m<Mt*tc#>~c$>z>. c<on, Bcis *fx* 

rfcfc, N i FeK©xy*>yu~M*(K< , v^^N 
iFe, *4l>ttT»N i FeRCC«"rsaiRtk*W< 

*MMMcx ? vmtffiVkifiir+ NiFe*i»f 

[0 06 8] H80S^v ^5Cfc^^^>^ 
«feffl»*OJ:^«:Lrt75, S6<DN i F eJgx?*B# 
tt % F e0r>2^^>£^ex#-r£ o S8©TJV5;hR 

N i F em<Ob "J S>^B#tt> ^^^Dtoft^Jbrfc^ 

u*c fits. 

[0 06 9] ##HfJK:*-3TttN i'Fe*4*6Wl 

[007 0] H9 tt^^X^gyaif Offffl*^. HCC 
^Ti:^^, *»f >«IK)N i F eMMicWI 

HC 1 £F ei*SJCL*H*BA"J"*Ct6C 
0-20 0 PaOihRWWEO^^XvCCjfe-^r^Rk: 
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%l,>2 0 0-CfeiTCC-Ct, Sgffl±+#&ilgrjiii?. C 
ntctot. i«^g#X7''5Xv{c<fc£x??->*'MS 

[0 07 1 ] HI OH:. 77Xvi,f>^Si-f^> 

^Bf<D-7**Mf4 (N i F e) £ ©iMIRltii (0 .2~ 
1 .0) JCftU iRffig^^Xv-Ctt (1.0-10. 
0) fimt>tiZ>. cftti, i*f4k:A3=t-rs-Y*>x*;i/ 
*--*>i5 0 0V~3KV<big<. i»;*:/* r Lfcl.M#f4 

[0072] MS^7Xv©«^IJ. 0 3 CCtkL/cJ: 

l&S;otl>S. 5 0~5 0 0 

vfigtfg<tg)£-f-5<!:|3Ji$fc, mtfr^s^x-?^ 

B§«BC13^^*. N i F eS4i7 ?-<Dt%l£%l 

[0073] ±iacD«i: ^ cc . s >; > ^©iitrcitam > 

fc*±§P!8SB©x*- hBf©;63*A£< l«cwn«6 

[0 07 4] £ft(C*tU #2^© 1 rXDHSSfllSCfcft 
±gp^ffi*^i'K:br 1 S'-FJg. •? TTIte 
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